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*KDR DQG /LX 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 SUHVHQW D VWXG\ RI IOH[XUDO EHKDYLRXU RI KLJK VWUHQJWK UHFWDQJXODU FRQFUHWH ILOOHG VWHHO
KROORZVHFWLRQ7KHVSHFLPHQV WHVWHG WRIDLOXUHXQGHUSXUHEHQGLQJ7KUHHGLIIHUHQWVL]HVRIVWHHOKROORZVHFWLRQV
ZHUH ILOOHG ZLWK KLJK VWUHQJWK FRQFUHWH $ JRRG GXFWLOLW\ SHUIRUPDQFH RI WKH VSHFLPHQV ZDV REVHUYHG LQ DOO
VSHFLPHQV/RFDOEXFNOLQJZDVVSHFLILFDOO\QRWHGRQWKHFRPSUHVVLRQIDFHRIWKHVSHFLPHQV7KHVWXG\FRQFOXGHV
WKDWPRUHVWXGLHVDUHQHHGHGWRXQGHUVWDQGWKHEHKDYLRXURIUHFWDQJXODU&)6+6ZLWKKLJKVWUHQJWKPDWHULDOV
'DQDZDGHHWDOVWXGLHGWKHHIIHFWRIWROHUDQFHRQWKHIOH[XUDOSURSHUWLHVRIZRRGVWHHOFRPSRVLWHVZLWK
VSDQWRGHSWKUDWLRRIDQGFRQFOXGHGWKDWWKHUHLVQRHIIHFWWROHUDQFHRQWKHIOH[XUDOSURSHUWLHV'DQDZDGHHWDO
LQYHVWLJDWHGWKHIOH[XUDOSURSHUWLHVWHDNZRRGKROORZVHFWLRQHGVWHHOWXEHVDQGWHDNZRRGILOOHGVWHHOWXEHV
XVLQJVSDQWRGHSWKUDWLRQRIZKLFKLVORZHUWKDQWKDWWKHUHFRPPHQGHGLQDERYHVWDQGDUGV$VWKHVKHDUHIIHFW
LV JUHDWHU LQ EHDPV ZLWK ORZ VSDQGHSWK UDWLR DQG PDWHULDOV ZLWK ORZ VKHDU PRGXOXV LW LV QHFHVVDU\ WR FRQVLGHU
KLJKHUVSDQWRGHSWKUDWLRWRHOLPLQDWHWKHHIIHFWRIVKHDU
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OLPLWLQJVSDQGHSWKUDWLR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RUHQVXULQJWKDWFRPSXWHGYDOXHVRIGHIOHFWLRQGRQRWH[FHHGSHUPLVVLEOHGHIOHFWLRQ
OLPLWVXQGHUVSHFLILHGVHUYLFHORDGV6DWLVI\LQJDSSURSULDWHVSDQGHSWKUDWLRVLVWKHVLPSOHVWDSSURDFKWRHQVXUHWKH
PHPEHUKDVVXIILFLHQWVWLIIQHVVWR DYRLGGHIOHFWLRQSUREOHPVDQGLPSOLHVGHIOHFWLRQOLPLWVDUHVDWLVILHG
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0R(DQG0RGXOXVRI5XSWXUH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DUHWZRLPSRUWDQWVWUXFWXUDOSURSHUWLHVRIEHDP
DQGGHVLUHG WREHGHVLJQHGDFFXUDWHO\:KLOH LQYHVWLJDWLQJ WKHVHSURSHUWLHVRI ZRRGEDVHGFRPSRVLWHV LWEHFRPHV
YHU\HVVHQWLDO WR VHOHFW WKHFRUUHFW VSDQWRGHSWK UDWLR$OVR LW LV QHFHVVDU\ WRFURVVYHULI\ WKH VSDQWRGHSWK UDWLR
XVHG WR REWDLQ IOH[XUDO SURSHUWLHV RI ZRRG EDVHG FRPSRVLWHV $670   UHFRPPHQGV WKH VSDQWRGHSWK
UDWLRQRIIRUWHVWLQJFOHDUZRRG VSHFLPHQV $670'UHFRPPHQGHGDQGIRUOXPEHULQVWUXFWXUDO
VL]HVLQLWVILUVWHGLWLRQ$670'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VSDQ WRGHSWKUDWLRLQJHQHUDOEXWUHFRPPHQGV WKDW
VSDQWRGHSWKUDWLRVKDOOEHFKRVHQVXFKWKDWIDLOXUHRFFXUVLQWKHRXWHUILEHUVRIWKHVSHFLPHQVDQGLVGXHRQO\WRWKH
EHQGLQJPRPHQW$VSDQWRGHSWKUDWLRODUJHUWKDQPD\EHQHFHVVDU\IRUKLJKVWUHQJWKUHLQIRUFHGFRPSRVLWHV
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RU 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LVUHFRPPHQGHGWRHOLPLQDWHVKHDUHIIHFWVZKHQPRGXOXVGDWDDUHUHTXLUHG
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WREHLQYHVWLJDWHGIRUZRRGILOOHGVWHHO WXEHV7KLVSDSHUSUHVHQWVH[SHULPHQWDOZRUNFDUULHGRXWWRLQYHVWLJDWHWKH
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